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Abstract 

Mangroves are a type of dicotyledonous plant that is easily found in coastal estuary areas 

with swampy or dense structures, with various benefits in ecological, biological, and 

economic aspects. Edu-Ecotourism Tapak Mangrove is one of the mangrove tourist areas 

in the city of Semarang. The purpose of this research was to determine the potential of 

Edu-Ecotourism Tapak Mangrove environmental services with community perceptions, 

including provision services, regulatory services, cultural services, and supporting 

services. Primary data collection methods are observation, questionnaires, and interviews. 

Secondary data includes journal literature, books, and related regulations. The analysis 

was carried out using a qualitative-descriptive approach. Results showed that the 

characteristics of the respondents were dominated by residents of Semarang City with an 

age range of >35 years, and an income above Rp.3,000,000. Eco-Edutourism Tapak 

Mangrove provides four types of environmental services, including provision services, 

regulatory services, cultural services, and supporting services. The potential for the 

provision of services is obtained from 11 types of mangrove plants at the location, along 

with the carbon absorption received. Potential regulatory services have an average 

respondent result of 91%. Potential regulatory services include the benefits of mangroves 

to withstand the onslaught of sea waves, maintain water quality, protect ponds from 

erosion, withstand strong winds, provide air purification, provide a sense of comfort to 

visitors, and prevent climate change. Cultural services include benefits for recreation 

(natural tourism and education), pond cultivation, work, and research. The potential for 

supporting services has an average respondent result of 98.7%. The potential supporting 

services in this park include the benefits of producing oxygen, improving the fertility of 

the mangrove ecosystem, and providing a habitat for flora and fauna. 

Keywords: Eco-Edutourism, Environmental Services, Mangrove, Perception, Tapak 

Mangrove 

 

INTRODUCTION 

Mangroves are a type of plant that can be found in coastal estuary areas with 

swampy or dense soil structures. Mangrove forests in ecosystems have a very 

important ecological function, namely as a supporting capacity for the stability of 

coastal ecosystems (Karminarsih, 2007). Mangrove plants are a type of 

dicotyledonous plant that can live in brackish water and sea water (Apriliyani et 

al., 2020). Mangroves are one solution to environmental problems in overcoming 

environmental damage caused by sea air waves. The damage has an impact on 

coastal erosion and potential risks include air in residential areas. Mangroves in 

Indonesia can be said to be critical because there is damage of around 68% or 5.9 

million hectares with a total area of 8.6 million hectares (Majid et al., 2016). 

Mangrove plants have the characteristics of living in groups with large 
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populations, relatively large roots, and having fruit (Gunawan et al., 2022). 

Mangroves are beneficial for the sustainability of the beach, apart from that the 

beach area also becomes beautiful with the landscape arrangement. 

Mangroves have various broad benefits when viewed from ecological, 

biological, and economic perspectives. The ecological function of mangroves is to 

maintain the stability of beaches and bird habitat, their biological function as a 

nursery for fish and other marine biota, as well as their economic function, namely 

as a means of recreation, pond fish cultivation, and wood utilization (Nanlohy and 

Masniar, 2020). Coastal communities are important in managing mangrove 

ecosystems. The community conditions that need to be known are primarily the 

social structure, forms of use, and intensity of interaction in coastal areas by the 

community (Diah et al., 2015). Coastal communities can preserve mangrove 

forests by maintaining the mangrove ecosystem. The bottom-up approach can be a 

means of maintenance, namely through mangrove forest rehabilitation. 

Restoration of mangrove forests can come from government costs, while 

planning, implementation, evaluation of success, and sustainable use can be 

entrusted to the community (Lugina et al., 2017). 

Ecotourism is a natural tourism activity that is responsible for maintaining 

ecological quality and improving the welfare of local communities. Ecotourism 

basically focuses on aspects of tourism, living creatures, and the environment 

(Arief & Sunarminto, 2020). The definition of community-based ecotourism can 

be interpreted as community involvement in the development, management, and 

planning of tourism (Asy'ari et al., 2021). Community-based ecotourism is a 

participatory tourism development planning approach that describes a form of 

tourism with important impacts on the environment, socio-culture, and economy 

that is also beneficial to local communities (Keliwar et al., 2013). The role of 

stakeholders is needed for the use of mangrove ecotourism so that there is a 

management plan to ensure sustainability (Joandani et al., 2019). High levels of 

human involvement and adaptation patterns can produce differences in density in 

mangrove vegetation (Susi et al., 2018). Differences in density can affect the level 

of survival of mangroves because each type has a different level of survival 

(Yulianda & Fahrudin, 2017). Support from nature is really needed to produce 

interesting natural tourism activities, such as good environmental conditions, 

biodiversity that is diverse and not dangerous for visitors, and various types of 

mangroves, so that they can also be used as educational tourism (Zulia et al., 

2019).  

Environmental services are the benefits of ecosystems and the environment 

for humans and the continuity of life, which include providing natural resources, 

regulating nature and the environment, supporting natural processes, and 

preserving cultural values (Government Regulation Number 46 of 2017). 

Environmental services are a product that can or cannot be measured directly from 

an ecological system (ecosystem) in the form of providing natural resources, 

protecting the hydrological system, improving soil fertility, and controlling 

erosion and flooding (Juniah et al., 2012). Environmental services can be grouped 

into four, namely: (1) Provisioning services, products originating from 

ecosystems, such as food, water, fuel, fiber, etc., (2) Regulating services, benefits 

obtained from regulatory ecosystem processes, such as maintaining air quality, 

climate regulation, water management, flood control, human disease regulation, 
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etc., (3) Cultural services, non-material benefits obtained from ecosystems, such 

as cultural diversity, spiritual and religious values, educational value, inspiration, 

aesthetic value, social relations, heritage, recreation, etc., and (4) Supporting 

services, services needed to produce other ecosystem services, such as soil 

formation, habitat availability, nutrient cycles, primary production, etc. 

(Millennium Ecosystem Assessment, 2005). Environmental services are products 

of biological natural resources and their ecosystems in the form of tangible 

benefits and/or intangible benefits (Desiana et al., 2019). 

Tapak Mangrove is located in Tugu District, Semarang City, in the northern 

coastal region of Central Java. The existence of mangroves in this area has been 

utilized by the community for eco-education, mangrove tourism, and coastal 

environmental conservation activities. The coastal area in Tugurejo Village is one 

of the coastal areas of the city of Semarang where the condition of the mangroves 

was damaged due to abrasion amounting to 1,211.20 ha and experienced a 

coastline retreat of up to 1.7 kilometers, precisely in the Tapak area (Yaqin et al., 

2022). Tapak mangroves have immense potential and benefits for the Tapak 

community, including ecological, physical, social, and economic benefits, as well 

as tourism benefits (Fitriyani, 2015). The purpose of this research is to analyze the 

potential environmental services from Eco-Edutourism Tapak Mangrove by the 

community including provision services, regulatory services, cultural services, 

and supporting services. 

 

METHODS 

This research was conducted at the Eco-Edutourism Tapak Mangrove 

location in Tugurejo Village, Tugu District, Semarang City. Astronomically, this 

research is located at 6°96 '22.6'' south latitude and 110°34 '82.3'' east longitude. 

The research was conducted in October 2023. Primary data was collected using 

observation, questionnaires, and interviews. This primary data includes data on 

the general characteristics of respondents as well as data related to the potential 

for regulatory services and the potential for supporting services for Eco-

Edutourism in Mangrove Tapak. The number of questionnaire respondents in this 

study was 55, who were identified using random sampling techniques. Random 

sampling is a method of determining research samples that is based on the 

principle of chance, namely someone who happens to meet the researcher and is 

suitable as a data source (Meidatuzzahra, 2019). Respondents to this questionnaire 

are visitors, managers, and workers in the Tapak Mangrove Eco-Edutourism area. 

Secondary data related to the provision of environmental services and cultural 

environmental services at Eco-Edutourism Tapak Mangrove was carried out 

through literature studies. The data that has been obtained is then analyzed using 

qualitative descriptive methods to explain the potential of the environmental 

services provided by Eco-Edutourism Tapak Mangrove. Qualitative Description 

(QD) is a research method based on a simple qualitative inductive flow approach 

(Yuliani, 2018). 
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RESULTS AND DISCUSSION 

1. Condition of The Eco-Edutourism Tapak Mangrove 

 

Table 1. Mangrove Area in the Tugurejo Village and Semarang City Areas 

No Region Area (Ha) 

1. Semarang City 94,39 

2. Tugurejo Village 15,05 

Source: Handayani et al. (2016) 

 

Based on Table 1, Tugurejo Village, which is the location of Tapak 

Mangrove Eco-Edutourism, has a mangrove area of 15.05 ha or 15.94% of the 

total mangrove area in Semarang City. The condition of mangroves in Tapak 

Village, Tugurejo Subdistrict, Semarang City is currently quite good compared to 

other surrounding areas. However, this condition does not necessarily mean that 

the mangroves in the village are safe from various pressures of damage due to 

community activities, especially the people living around the mangroves to fulfill 

their daily needs. The area of mangroves in several coastal areas of the city of 

Semarang, including in the Tugu area, is still quite large compared to mangroves 

in other areas around the coast (Mirza et al., 2022). In the Tapak Mangrove area, 

various parties have often carried out mangrove planting activities for 

rehabilitation. Multi-stakeholder involvement in coastal area rehabilitation efforts 

in Semarang City shows a penta-helix partnership model, including elements of 

academia, business, government, the community, and NGOs. 

Eco-Edutourism Tapak Mangrove has several community groups that 

contribute to its management and development, including the Perkumpulan 

Pemuda Cinta Alam Tapak or Prenjak, the Tambak Farmers Group (Sido Rukun), 

the Tapak Coastal Women's Group "Putri Tirang", and Pokdarwis Bina Tapak 

Lestari (Martuti et al., 2018). Based on the results of observations, there are 

various facilities to support various activities inside. These facilities include: 26 

large boats (17 active for tourism), 6 small boats, posters and tourist education 

boards, gazebos, mangrove tracking, and bridges. Activities carried out in the 

Tapak Mangrove area include nature tourism, educational tourism, MSMEs, and 

management of pond products (shrimp, milkfish, tilapia, crab, seaweed, etc). 

2. Respondent Characteristics  

The respondents who were used as research subjects or samples were 

visitors who visited Eco-Edutourism Tapak Mangrove. Data obtained from 55 

respondents who filled out a questionnaire with several lists of questions showed 

that the characteristics of the respondents were classified into several aspects 

including: gender, age, highest level of education, occupation, monthly income, 

and the purpose of the respondents' visit to Eco-Edutourism Tapak Mangrove. The 

classification related to aspects of the characteristics of respondents as objects 

studied is explained in Table 2. 

Table 2. Characteristics of Respondents in Eco-Edutourism Tapak Mangrove 

No Characteristics of Respondents Percentage (%) 

1. Address/Area of Origin: 

a. Semarang 

 

96% 
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b. Outside Semarang 4% 

2. Gender 

a. Male 

b. Female 

 

76% 

24% 

3. Age 

a. <18 

b. 18-25 

c. 25-35 

d. >35 

 

13% 

20% 

25% 

42% 

4. Last Education  

a. Elementary School 15% 

b. Junior High School 18% 

c. Senior High School 45% 

d. College 22% 

5. Jobs  

a. Student 16% 

b. Private Employees 33% 

c. Civil Servants 3,5% 

d. Fisherman 20% 

e. Seller 3,5% 

f. Housewife 15% 

g. Other 9% 

6. Income  

a. Not Work 31% 

b. <Rp.1.000.000 9% 

c. Rp.1.000.000-Rp.3.000.000 25% 

d. >Rp.3.000.000 35% 

7. Purpose of Visit  

a. Recreation 67% 

b. Other 33% 

Source: Author (2023) 

The data results in Table 2 show that the highest percentage of visitors 

coming from Semarang City is 96% and the percentage of visitors coming from 

outside Semarang City is 4%. Based on these results, it shows that local visitors 

from Semarang City dominate more because they already know information about 

the location of this park than visitors from outside Semarang. The factors of easier 

and closer access and distance to reach the people of Semarang City also have an 

influence. The existence of mangrove tracking also has an influence on local 

people to enjoy tourism in the afternoon while exercising or just looking at the 

view. Visitors are dominated by males at as much as 76% and females at as much 

as 24%. Based on observations that have been made, the dominance of male 

visitors is due to the fact that most of them have the main goal of knowing about 

mangroves, fishing, and managing ponds. Meanwhile, female visitors enjoy more 

the natural beauty with various kinds of plants and the atmosphere of tourist 

locations.  

Furthermore, if viewed from the age aspect, visitors are dominated by the 

age range <18 years with a percentage of 13%, the age range 18–25 years with 
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20%, the age range 25–35 years with a percentage of 25%, and the age range >35 

years with 42%. It was found that the dominant number of visitors was >35 years 

old, but if the total number of visitors was totaled, the majority of visitors were 

under 35 years old. Visitor income is dominated by above IDR 3,000,000 by 35%. 

Based on the research results of Hidayat (2011), it shows that the higher the 

average income per month of visitors, the frequency of visits to tourist attractions 

will increase, conversely, if the average income per month of visitors is low, the 

frequency of visits will decrease in accordance with demand theory. The purpose 

of the respondents in visiting Eco-Edutourism Tapak Mangrove was an aspect of 

the criteria studied, where 67% of respondents stated that the purpose of their visit 

was for recreation. This is because when interacting with nature, various 

environmental services will be felt and provide positive energy for those who visit 

for recreational purposes. Meanwhile, the other 33% of respondents aim to 

research or work in the Tapak Mangrove area as fishermen, pond managers, and 

edu-ecotourism managers. 

3. Potential of Environmental Services Eco-Edutourism Tapak Mangrove 

Potential of Provision Services 

Provision services, namely environmental services that can actually be 

enjoyed and have direct (tangible) reciprocal benefits. This is because the various 

environmental services provided are relatively consumptive in nature, for example 

coming from trees, plants and water (Zulpikar et al., 2017). The main provision of 

services provided by Eco-Edutourism Mangrove Tapak comes from existing 

mangrove plants. The following is an inventory of mangrove types at Eco-

Edutourism Mangrove Tapak. 

Table 3. Inventory of Mangrove Types in Tapak Mangrove Eco-Edutourism 

No Species Mangrove Type Origin Name 

1. Avicennia alba True Mangrove Brayu, Api-api 

2. Avicennia marina True Mangrove Brayu, Api-api 

3. Bruguiera cylindrical True Mangrove Tancang, Burus 

4. Bruguiera gymnorrhiza True Mangrove Tancang, Burus 

5. Ceriops decandra True Mangrove Tengar, lindur 

6. Excoecaria agallocha True Mangrove Buta-buta 

7. Rhizopora apiculata True Mangrove Bakau merah 

8. Rhizopora mucronata True Mangrove Bakau besar, bakau hitam 

9. Rhizopora stylosa True Mangrove Bakau putih 

10. Soneratia casseolaris True Mangrove Pidada, bogem 

11. Xylocarpus mollucensis True Mangrove Nyirih 

Source: Martuti (2013) 

Based on Table 3, there are 11 types of mangrove plants in Tapak Village 

with an inventory including Avicennia alba, Avicennia marina, Bruguiera 

cylindrical, Bruguiera gymnorrhiza, Ceriops decandra, Excoecaria agallocha, 

Rhizopora apiculata, Rhizopora mucronata, Rhizopora stylosa, Soneratia 

casseolaris, and Xylocarpus mollucensis. The dominant mangrove species in 

Tapak Mangrove are Rhizophora mucronata and Avicennia marina (Yaqin et al., 

2022). All types of mangrove plants found in Tapak Village are true mangroves. 

True mangroves are a group of plants that morphologically, anatomically, and 

physiologically have adapted to living in areas around the coast (Martha, 2017). 

True mangroves grow on sandy, rocky, and especially muddy substrates. True 
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mangroves are a type of plant that lives in tidal areas, is able to absorb salt, and at 

the same time has an adaptation system to remove excess salt that is not needed 

through its stems and leaves (Sunandar et al., 2018). 

Potential of Regulatory Services 

Table 4. Respondent's Answers to Potential Regulatory Services in Eco-

Edutourism Tapak Mangrove 

No Indicator 
Answer 

Yes No 

1. Judging from the type of plants, are Eco-

Edutourism Tapak Mangroves able to withstand 

the onslaught of sea waves? 

82% 18% 

2. Judging from the condition of the water around 

the existing mangroves, are the Eco-Edutourism 

Tapak Mangroves able to maintain water quality? 

100% 0% 

3. Judging from the physical condition of the plants, 

are Eco-Edutourism Tapak Mangroves able to 

protect ponds from erosion? 

85% 15% 

4. Based on the physical condition of the plants, are 

Eco-Edutourism Tapak Mangroves able to 

withstand strong winds? 

93% 7% 

5. Based on the number of plants, are Eco-

Edutourism Tapak Mangroves effective as an air 

purifier? 

89% 11% 

6. Do Eco-Edutourism Tapak Mangroves have a 

function to support the environment by providing 

a sense of comfort (cool and shade) to visitors? 

96% 4% 

7. Judging from the plants, are Eco-Edutourism 

Tapak Mangroves able to withstand climate 

change? 

93% 7% 

Average 91% 9% 

Source: Author (2023) 

Based on Table 4, the results showed that an average of 91% of respondents 

agreed that there was potential for regulatory services in the Tapak Mangrove. 

Regulatory services are the function of an environment in managing existing 

resources to maintain sustainability within it (Widyaningtyas et al., 2023). The 

first question in Table 4, regarding the ability of Tapak Mangroves to withstand 

the onslaught of sea waves, received a respondent result of 82%. According to 

Ermiliansa et al. (2013), the condition of mangrove forests in Semarang City has 

long experienced widespread degradation due to abrasion and land change. This is 

in line with the condition of mangrove forests, which continue to experience 

degradation due to withstanding the onslaught of sea water. However, there is still 

a lot of damage, so mangrove conservation must be maintained. The second 

question in Table 4, namely the ability of mangroves to maintain water quality, 

obtained 100% of respondents agreeing. Clark et al. (1998) in Kumar et al. (2011), 

the mangrove ecosystem plays an important role as a filter and natural pollution 

control because of the unique root system, which successfully controls water 

quality and is a trap for sediment and particles transported by currents to the ocean 
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from the estuary. It can be said that mangroves have a very vital function for 

water quality, especially in coastal areas. 

The third question was about the ability of Tapak Mangrove plants to 

protect ponds from potential erosion. 85% of respondents agreed. The fourth 

question in Table 4, related to the ability of Tapak Mangrove plants to withstand 

wind, was approved by 93% of respondents. The physical functions of mangrove 

forests include: maintaining the stability of coastlines and river cliffs from erosion 

or abrasion; accelerating land expansion by absorbing mud deposits carried by 

currents into mangrove forest areas; controlling the rate of sea water intrusion so 

that the surrounding well water becomes fresher; and protecting the area behind 

the mangrove from crashing waves, strong winds, and tsunami danger (Setiawan, 

2013). In this way, Tapak Mangrove forest can serve as a buffer against erosion 

and a barrier against strong winds.  

In the fifth question in Table 4, 89% of respondents agreed that the 

mangroves in Tapak Mangrove were effective as an air purifier. In the sixth 

question in Table 4, respondents agreed 96% that Tapak Mangroves can support 

the environment by providing a sense of comfort in the form of coolness and 

shade to visitors. In the seventh question in Table 4, 93% of respondents agreed 

that Tapak Mangroves could help withstand climate change. Mangroves can 

absorb excess CO2 content in the air and absorb dangerous heavy metals (mercury 

(Hg), lead (Pb), etc.) contained in sediments, as well as filter pollutants, regulate 

microclimate, and act as carbon stocks (Irawanto, 2020). In accordance with the 

following statement, Tapak Mangroves can help clean the air by absorbing excess 

CO2 content in the air, providing a cool feeling by controlling the microclimate, 

and preventing climate change. 

Potential of Cultural Services 

Cultural services are environmental services with benefits obtained in 

intangible or non-material form. Cultural services can include identity 

characteristics, cultural diversity, religious values, aesthetics, social relations, 

recreation, and various other values. The potential for cultural services contained 

in Eco-Edutourism Tapak Mangrove is recreation, including nature tourism and 

educational tourism. This is shown by 67% of respondents having the aim of 

visiting for recreation. Recreation is an activity carried out by a person or 

collectively with other people during free time, consciously or voluntarily, to 

directly and immediately obtain joy, satisfaction, and personal freshness (Alfina, 

2013). Another 33% of respondents visited to carry out pond cultivation and 

research activities. 

Potential of Supporting Services 

Table 4. Respondent's Answers to Potential Supporting Services in Eco-

Edutourism Tapak Mangrove 

No Indicator 
Answer 

Yes No 

1. Does the Eco-Edutourism Tapak Mangrove 

function as a place that produces a lot of oxygen? 
96% 4% 

2. Judging from the development of the plants, do 

the plants in the mangroves of Eco-Edutourism 

Tapak Mangrove appear to be growing well? 

100% 0% 
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3. Based on physical conditions, do Eco-

Edutourism Tapak Mangroves contain many 

animals, such as birds, fish, shrimp, crabs, etc? 

100% 0% 

Average 98,7% 1,3% 

Source: Author (2023) 

Based on Table 5, the results showed that an average of 98.7% of 

respondents agreed that there was potential for supporting services in the Tapak 

Mangrove. Supporting services are intangible benefits provided by the 

environment to humans which include all services related to ecological processes 

in the ecosystem (Sjafrie, 2016). The first question in table 5, respondents agreed 

96% that the mangroves in Tapak are a place that produces a lot of oxygen. 

Mangroves are able to produce greater amounts of oxygen than land plants and are 

able to control abrasion and the entry of sea water (intrusion) into land areas, and 

are able to retain waste originating from land which is controlled through their 

root system (Tumangger and Fitriani, 2019). 

In the sixth and seventh questions in table 5, 100% of respondents agreed 

that the mangroves in Tapak looked fertile and there were many animals such as 

birds, fish, shrimp, crabs. The fertility of the Tapak Mangrove ecosystem at the 

research site is classified as good due to the abundance of nutrients (nitrate and 

phosphate) and chlorophyll-a as well as the abundance of plankton in the waters 

(Prihatin et al., 2018). Distribution of chlorophyll-a, nutrients (phosphate & 

nitrate) and plankton which are useful as indicators of the fertility of the Tapak 

Tugurejo Semarang Mangrove aquatic ecosystem. Animals are also found in the 

Eco-Edutourism Tapak Mangrove area, both cultivated by the community and 

present naturally without human intervention. Cultivation carried out by the 

community in the Tapak Mangroves is dominated by cultivating milkfish, tilapia, 

crabs, seaweed and shrimp. 

 

CONCLUSION 

Mangrove Characteristics Tapak has a mangrove area of 15.05 ha or 15.94% 

of the total mangrove area in Semarang City. The characteristics of visitors to 

Eco-Edutourism Tapak Mangrove are dominated by residents of Semarang City, 

male, with an age range of >35 years and an income above IDR 3,000,000. Eco-

Edutourism provides four environmental services, including provision services, 

regulatory services, cultural services, and supporting services. The potential for 

providing services is obtained from 11 types of mangrove plants at the location. 

Potential regulatory services include the benefits of mangroves to withstand the 

onslaught of sea waves, maintain water quality, protect ponds from erosion, 

withstand strong winds, provide air purification, provide a sense of comfort to 

visitors, and prevent climate change. Cultural services include benefits for 

recreation (natural tourism and education), pond cultivation, work, and research. 

The potential supporting services in this park include the benefits of producing 

oxygen, improving the fertility of the mangrove ecosystem, and providing a 

habitat for flora and fauna. 

 

SUGGESTION 

1. Eco-Edutourism Mangrove Sites are preserved by multi-stakeholders, so that 

every existing environmental service can provide benefits to the community and 
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existing marine biota. 

2. It is hoped that there will be information related to mangrove plants found at 

Eco-Edutourism Tapak Mangrove which can be displayed on posters/information 

boards. 

3. Garbage disposal facilities can be added along the mangrove tracking and it is 

necessary to add permanent toilets at the Eco-Edutourism Tapak Mangrove, so 

that they can complete visitor maintenance facilities. 
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